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INTRODUCTION
The HERPIC (Highway Extension and Research Project for In­
diana Counties) County Storm Drainage Manual was written to provide 
all those who are involved in all aspects of drainage design with a com­
plete reference by which all components of a drainage network may be 
designed. The information presented in the manual is not necessarily 
original or unique. It is simply a comprehensive catalog of procedures, 
design methods, criteria, and general background information which 
will enable the designer to quickly review the basic principles and ap­
plications of storm drainage design. Currently, this information is 
dispersed in many texts and manuals and is not readily available as a 
single source.
CONTENT OF MANUAL
The manual presents seven chapters along with three appendices 
(see Table 1). Each chapter develops an introduction and background 
information about the subject(s) discussed. Following the introduction 
is a presentation of the appropriate equations, graphs, charts, or tables 
for the methods which are employed in drainage design. Each chapter 
includes example problems which illustrate the application of the 
material presented. References at the end of the chapter provide the 









Table 1. Content of Manual
Introduction
Rainfall
Runoff and Its Estimation 
Open Channels 
Flow in Gutters and Inlets 
Stormwater Storage 
Storm Sewer System Design 
Statistical Analysis
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Appendix B: Fundamentals of Hydraulics
Appendix C: Regulatory Agencies for Drainage Projects
Chapter 2 presents the precipitation and hydrologic cycle which is 
the starting point of any drainage design. The processes involved in the 
formation of rainfall are presented with a discussion of the temporal 
and areal distribution of rainfall. A discussion of the collection and 
analysis of precipitation follows with depth and intensity-duration- 
frequency curves for the state of Indiana. The chapter concludes with 
example problems illustrating the development of an intensity-dura­
tion-curve, using both a rainfall atlas and actual data. The final exam­
ple illustrates the procedure for developing temporal storm distribu­
tions. Blank plotting forms for use in statistical analysis are also in­
cluded.




Time Distribution of Rainfall 
Areal Distribution of Rainfall
COLLECTION AND ANALYSIS OF PRECIPITATION DATA 
Precipitation Measurement and Interpretation 
Statistical Analysis of Rainfall Data 
Depth and Intensity-Duration-Frequency Curves 
EXAMPLE PROBLEMS 
Example Problem #1 
Example Problem #2 
Example Problem #3 
Blank Plotting Forms 
REFERENCES
Chapter 3 presents the phenomenon of runoff and its estimation, 
which is the most important aspect of drainage design. The various 
components which affect runoff are presented with four methods for 
estimating the amount of runoff from a rainfall event. The First method 
is the popular “rational method” which computes a peak runoff rate only. 
The second procedure outlined is the Soil Conservation Curve Number 
Method which computes a volume of runoff. The third procedure out­
lined is the use of hydrographs. This includes unit hydrographs, dimen­
sionless unit hydrographs, and storm hydrographs. The last method 
presented is the statistical analysis of peak discharges, which is very 
similar to the techniques used in analyzing rainfall data. Example pro­
blems illustrate applications of the rational method, curve number 
method, and the dimensionless unit hydrograph.
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Table 3. Runoff Chapter Outline 
INTRODUCTION
Factors Affecting Runoff 
RATIONAL METHOD
Determination of a Runoff Coefficient 
Determination of a Rainfall Intensity 
Application of the Rational Method 
SCS CURVE NUMBER METHOD
Theory of the Curve Number Method 
Determination of the Parameter S 
Application of the CN Method 
HYDROGRAPHS
The Unit Hydrograph 
Synthetic Unit Hydrographs 
Dimensionless Unit Hydrographs 
Storm Hydrographs 
Triangular Unit Hydrographs 
STATISTICAL ANALYSIS OF PEAK DISCHARGES 
EXAMPLE PROBLEMS
Example Problem #1 (Rational Method)
Example Problem #2 (Curve Number Method)
Example Problem #3 (Dimensionless Unit Hydrograph) 
REFERENCES
Since open channels are the primary conveyances employed in 
storm drainage design, they are discussed in Chapter 4. The chapter 
presents a discussion of channel geometry, flow classification, and ap­
plications of the energy equation. Next, the appropriate equations for 
computing uniform flow, specific energy, critical flow, and flow in a 
floodway are presented. Then, design criteria used in the selection of 
location, channel cross-section, roughness coefficients, and lining are 
given. The text portion of the chapter concludes with the analysis of 
gradually-varied flow and its application to backwater curves. The ex­
ample problems illustrate most of the methods presented.
Table 4. Open Channel Chapter Outline 
INTRODUCTION
Channel Geometry
Classification of Flow in Open Channels 
Application of Energy Equation to Open Channels 
EQUATIONS FOR UNIFORM FLOW
The Section Factor for Uniform Flow Computation 
Specific Energy
Criterion for Critical State of Flow
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Computation of Critical Flow Depth 
Steady Uniform Flow in a Floodway 
DESIGN CRITERIA FOR UNIFORM FLOW 
Site Selection





GRADUALLY VARIED FLOW 
Development of Analysis 
Backwater Curve Calculations 
EXAMPLE PROBLEMS 
REFERENCES
Regardless of a drainage system’s capacity, it must have inlets 
which will allow the stormwater into the system. Chapter 5 discusses the 
methods used for sizing inlets and gutters. The chapter begins with a 
discussion of flow in gutters and methods used in properly estimating 
gutter capacity. The estimation of inlet capacity for gutter, curb, and 
combined inlets for continuous grades and sump conditions is pre­
sented. The text portion of the chapter concludes with design criteria 
for inlet design, including inlet spacing using the rational method. Ex­
ample problems illustrate methods used in computing flow in gutters, 
gutter inlets, and curb inlets for both a continuous grade and sump con­
dition. The last example problem illustrates the spacing of a gutter inlet 
using the rational method.
Table 5. Outline of Gutter and Inlet Chapter 
INTRODUCTION 
FLOW IN GUTTERS 








Example Problem #1 (Flow in gutters)
Example Problem #2 (Gutter inlets - continuous grade)
Example Problem #3 (Gutter inlets - sump condition)
Example Problem #4 (Curb Inlet - continuous grade)
Example Problem #5 (Curb Inlet - sump condition)
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Example Problem #6 (Gutter Inlet Spacing - Rational Method) 
REFERENCES
One element of drainage design which has received considerable at­
tention in recent years is stormwater storage; this topic is presented in 
Chapter 6. The chapter starts with a discussion of all the types of storage 
facilities which may be employed and follows with a discussion of three 
methods (outlined in Chapter 3) which can be used to compute the 
volume of storage needed: the rational method, SCS Curve Number 
Method, and hydrograph methods. The text portion of the chapter de­
signates the criteria used in designing retention and detention ponds, 
and parking lot, rooftop, and infiltration facilities. A discussion of 
devices used for regulating outflow is also presented. Example problems 
present applications of the rational method, curve number method, and 
hydrograph method. The last problem illustrates methods for sizing a 
multicomponent facility site.
Table 6. Outline of Stormwater Storage Facilities 
INTRODUCTION
Types of Storage Facilities 
COMPUTATION OF STORAGE VOLUMES 
Rational Method 
SCS Curve Number Method 
Hydrograph Method 
DESIGN OF STORAGE FACILITIES 
Retention Ponds 
Detention Ponds 
Parking Lot Storage 
Rooftop Storage 
Infiltration of Stormwater 
Outflow Control Devices 
EXAMPLE PROBLEMS
Example Problem #1 - Rational Method 
Example Problem #2 - SCS Method 
Example Problem #3 - Hydrograph Method 
Example Problem #4 - Design Problem
REFERENCES
The design of a storm sewer system is presented in Chapter 7, using 
the methods and procedures presented in all the previous Chapters 
(2-6). A general introduction is followed by a discussion of the methods 
used in the sizing of storm sewers, including the rational method and a 
computer program method. A brief introduction to the hydraulics of 
culverts is presented, along with design criteria for designing storm 
sewer systems. The chapter concludes with a presentation of the types of
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pipe material which may be used for storm sewers. Example problems 
illustrate the application of the rational method to a hypothetical 
drainage basin and to an actual subdivision.
Table 7. Outline of Storm Sewer System Design Chapter 
INTRODUCTION
METHODS EMPLOYED IN THE SIZING OF STORM SEWERS 
General
Sizing Storm Sewers with the Rational Method 
Computer Programs for Storm Sewer Design 
HYDRAULICS OF CULVERTS 
CRITERIA FOR STORM SEWER DESIGN 
MATERIAL USED FOR STORM SEWERS 
EXAMPLE PROBLEMS 
Example Problem #1 
Example Problem #2 
REFERENCES
The basic principles of statistical analysis are presented in Appen­
dix A. The general concepts of the mean, standard deviation and prob­
ability are discussed. The theory behind the Gumbel and Log-Pearson 
Type III distributions is given along with an example demonstrating the 
various aspects of the material presented.
The fundamentals of hydraulics in Appendix B presents a general 
review of hydraulic principles needed by the drainage engineer. This in­
cludes the law of conservation of mass, continuity equation, and the 
concepts of pressure and energy. A discussion of pipes flowing under 
pressure is presented, along with the Darcy-Weisbach and Hazen- 
Williams equations and a discussion of minor losses and flow in series 
and parallel pipe networks. A summary of some of the elements of open 
channel flow (Chapter 4) concludes Appendix B.








Cumbel Extreme Value Distribution 
Log-Pearson Type III Distribution 
REFERENCES
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Table 9. Outline of Fundamentals of Hydraulics Appendix 
INTRODUCTION 
CONSERVATION OF MASS 
PRESSURE 
ENERGY




Flow in a Series Pipe System 
Flow in a Parallel Pipe System 
FLOW IN OPEN CHANNELS 
General
Geometric Properties of Open Channels 
Flow Calculations for Open Channels 
Weir Flow 
REFERENCES
Appendix C completes the manual with a list of regulatory agencies 
which may have jurisdiction over drainage projects. A discussion of the 
local, state, and federal organizations from which the designer may 
need to get approval is presented with citations to applicable statutes 
and regulations.
Table 10. Outline of Regulatory Agency Appendix 
INTRODUCTION
LOCAL REGULATORY AGENCIES 
STATE REGULATORY AGENCIES 
FEDERAL AGENCIES
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